12 United States Patent

US010719887B2

(10) Patent No.: US 10,719,887 B2

Nakayama 45) Date of Patent: Jul. 21, 2020
(54) NON-TRANSITORY COMPUTER-READABLE 8,392,310 B1* 3/2013 Praisner ................. G06Q 40/02
MEDIUM, DATA MANAGEMENT SYSTEM 705/36 T
AND DATA MANAGEMENT SERVER 2004/0083134 Al 4/2004 Spero et al.
2005/0033677 Al1* 2/2005 Biurdsong ............... G06Q) 10/10
(71) Applicant: BROTHER KOGYO KABUSHIKI | 705/35
KAISHA, Nagoya-shi, Aichi-ken (JP) (Continued)
(72) Inventor: Tomofumi Nakayama, Tokoname (JP) FOREIGN PATENT DOCUMENTS
(73) Assignee: BROTHER KOGYO KABUSHIKI P 4-256165 A 971992
KAISHA, Nagoya-Shi, Aichi-Ken (JP) 1P 2001-034627 A 2/2001
(Continued)
( *) Notice: Subject to any disclaimer, the term of this
patent 1s extended or adjusted under 35 Primary Examiner — Allen C Chein
U.S.C. 154(b) by 397 days. Assistant Examiner — Denisse Y Ortiz Roman
(21) Appl No.: 14/632,616 (74) AttOrneyJ Ag@ﬂtj ov Firm — ME:I‘ChaIlt & GOUld P.C.
(22) Filed: Feb. 26, 2015 (57) ABSTRACT
(65) Prior Publication Data A non-transitory computer-readable medium stores com-
US 2015/0242964 Al Aug. 27, 2015 puter-readable instructions. A processor of a server con-
nected to a network executes the instructions to obtain
(30) Foreign Application Priority Data expense data from a terminal device via the network, store
the specific user 1D, the image data, the receipt information
FE:b 2f‘7:J 2014 (JP) ................................. 2014'036733 data and expense iden‘tlﬁca‘tion lnformation ln q ﬁrst Storage
in an associated manner. The processor identifies service
(51)  Int. CL. identification information stored 1n a second storage and
G06Q 40/00 (2012.01) associated with the specific user ID stored in the first
(52) US. CL storage. The second storage 1s configured to store the service
CPC e G060 40/12 (2013.12) information including at least service identification infor-
(58) Field of Classification Search mation and user identification information. The service
None o | identification information 1s used for a series of data pro-
See application file for complete search history. cessing regarding a specific business process. The processor
_ further stores the service identification immformation identi-
(56) References Cited fied 1n the service 1dentifying operation in the first storage so

7,693,794 B2 *

8,095,439 BI1*

U.S. PATENT DOCUMENTS

4/2010 Wind G06Q 10/02

705/44
G06Q 20/0453

705/16

ttttttttttttttttttttt

1/2012 Harman

ttttttttttttt

MANAGEMENT SERVER

<P
\""*(—h-

34~

—

<

£ euTioUTRUT IF

COMMUNICATION I/F

HDD |~}-33
EXTERNAL  }~-35

as to be associated with the expense 1dentification informa-
tion associated with the specific user identification informa-
tion.

15 Claims, 10 Drawing Sheets

CPU ™30

ROM 31

L3 4 4 4
o RAM [N32 ; 9 2

SERVICE | | SERVICE | | SERVICE
SERVER | [ SERVER || SERVER
x A 7y

100

N

4

1
“\[TERMINAL DEVICE

EXTERN

AL

3| COMMUNICATION I/F

14~
[~

__16 N

CPU

- |-

DISPLAY |

UNIT R

ROM

17

OPERATION| 1,
UNIT

RAM

2

INPUT/OUTPUT [/F

—
[
)

HDD

=

o

|-

10

11

12

- 13

!

L4l

SERVICE
SERVER

SERVICE
SERVER




US 10,719,887 B2

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS
2013/0191194 Al* 7/2013 Shreibatl ................ G06Q) 40/06
705/14.12
2013/0230205 Al1* 9/2013 Nuggehalli .......... GO6K 9/2054
382/100

FOREIGN PATENT DOCUMENTS

JP 20006-511896 A 472006
JP 2009-188707 A 8/2009
JP 2011-124962 A 6/2011
JP 2012-226402 A 11/2012

* cited by examiner



U.S. Patent Jul. 21, 2020 Sheet 1 of 10 US 10,719,887 B2

MANAGEMENT SERVER 3
CPU 30

)

32 4 4

o] [EE][EE

EXTERNAL M~ 35
COMMUNICATION I/FI

34

INPUT/OUTPUT I/F

100

4 4
1 SERVICE | | SERVICE
TERMINAL DE\I/EIXCTEENAL SERVER | | SERVER
14-| §lcommuNICATION IFf |13
16 I
DIUSIS#Y |
17

o]
J=i

OPERATION
UNIT

INPUT/OUTPUT I/F

10
11
RAM =12

FIG. 1



U.S. Patent Jul. 21, 2020 Sheet 2 of 10 US 10,719,887 B2

50

User Information DB

] - - Bank Account

00001 snie74b XXOXXOKXOKXXK | 1111111
J0002 | tanakaha | dsf83v0f | Hanako Tanaka | XXXX-XXXX-XXXX-XXXX | 1111112

FIG. 2

Service Information DB
' Departure | Arrival | Estimated
Business Trip| 2013/12/9 12013/12/12
S0001 | U001 13:00 35,000 JPY

/70
Epnse Settlement DB
i on | Total Money | Attachment
KO001 | U0001 | S0001 | 33,700 JPY |  Attached

R R

FIG. 4




US 10,719,887 B2

Sheet 3 of 10

Jul. 21, 2020

U.S. Patent

§ DI

R R R T I R R R
1di209y Jo abew] ﬁg H__w_wwu S|IIg [910H EE

[1d1203y Jo Sbeu] E AdC 00007 mmwﬂwm ToSUBYUILS )| kemiey xx | 6/zr/cT07 | T000% | 200X

1209y Jo abew] E AdL 00L'€ E ﬁ%mw% Z4vd | OF/Z1/ET0Z | T000M | T000Y
13qUINN JUNOWY OUIRIA JUWIEN asuadx3

| | | UL e | i | g oo

q( UonewLIou] Jiseg

08



U.S. Patent Jul. 21, 2020 Sheet 4 of 10 US 10,719,887 B2

90

Specific Information DB

e s p—

RMOO0S {KO001 | Hotel Bill | Transportatir
B

lxi




U.S. Patent Jul. 21, 2020 Sheet 5 of 10

EXPENSE REQUEST PROCESS

SCAN IMAGE 1

OBTAIN RECEIPT INFORMATION G3
FROM IMAGE DATA

DISPLAY RECEIPT DATA S5
S7

DATA
TRASMISSION INSTRUCTION
RECEIVED?

YES

NO

S11

TRANSMIT EXPENSE DATA

__ RESULT OF _
REQUEST RECEIVED?
S17
YES

DISPLAY RESULT OF REQUEST

519
DATA
SYNCHRONIZATION INSTRUCTION
RECEIVED?

YE

TRANSMIT SYNCHRONIZATION REQUEST SIGNAL

o~

NO

S

21
S
SYNCHRONIZATION
DATA RECEIVED?
525
YES
EXECUTE DATA SYNCHRONIZATION PROCESS
)

EN

S THERE
ADDITIONAL SCANNING
INSTRUCTION?

~ OBTAIN AUTHENTICATION INFORMATION c13 [NC

US 10,719,887 B2

S9

YES

FIG. 7



U.S. Patent Jul. 21, 2020 Sheet 6 of 10 US 10,719,887 B2

DATA MANAGEMENT PROCESS

(1 ' 551
EXPENSE DATA NO
RECEIVED? 573
YES SYNCHRONIZATION NO
- REQUEST SIGNAL
RECEIVED?
DENTIFY U-D YES >/

TRANSMIT SYNCHRONIZATION DATA
CREATE EXPENSE SETTLEMENT DATA B

STORE RECEIPT DATA S57
TARGET N
SERVICE INFORMATION

AVAILABLE?

DATE OF
EXPENSE WITHIN REQUEST

?
PER!OD 563

ASSOCIATE WITH TARGET SERVICE INFOTMATION

NO CREDIT INFORMAT\ON
AVAILABLE?

AUTHENTICATION OF NO 571
CREDIT INFORMATION OK?

569 TRANSMIT REQUEST ERROR
TRANSMIT COMPLETION OF REQUEST

o) FIG. 8




U.S. Patent

110

Jul. 21, 2020 Sheet 7 of 10

__________________

__________________

———————————————————

___________________

__________________________________

1

. |

——————————————————————————————————

—————————————————————

—————————————————————

———————————————————

———————————————————

_______

 ltems _Price
Beer x4 2,000
Boiled Soybeans x 4 1,000
 Oden x 1 Y700
Total} 13,700
Cash}  1¥3,700
Changei i ¥0!

'1

=l

________

US 10,719,887 B2

FIG. 9



U.S. Patent Jul. 21, 2020 Sheet 8 of 10 US 10,719,887 B2

120

Receipt has been Scanned

121-  RID ] r0001

Credit Card Number IN/A]
Image Data Available

rm0001 IN/A] | ¥2,000
rm0002 [Boiled Soybeans x 4| [N/A] | ¥1,000

123 123




US 10,719,887 B2

[T OId

101903y JO Sbewr]

XXXX-XXXX 1T/21/€10¢

“XXOXK-XXXX
[SUON]

-5 S|l [910H

AdC 00007 X [930H €000

~ 6/T1/ET0

Aemjiey XX | 6/¢T/€10T | 2000

Z3dvg | 0T/21/£102 | 1000
3suadx3

1P

| piey [ (oMyoL <> ehobey)
AdL0000T | s53.dx3 UaSueyuIyS

\ Auedwo) g

Junowy | POUld SWEN
10| | JUSWAed 3500.nd Auedwon

[1d1909y Jo abew]

Sheet 9 of 10

[1d1909y Jo abewg]| [SUON]

13NN

PR Sbew] D1EY IR J0 93eQ

Jul. 21, 2020

Ocl

U.S. Patent



U.S. Patent Jul. 21, 2020 Sheet 10 of 10 US 10,719,887 B2

140

FIG. 12



US 10,719,887 B2

1

NON-TRANSITORY COMPUTER-READABLE
MEDIUM, DATA MANAGEMENT SYSTEM
AND DATA MANAGEMENT SERVER

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority under 35 U.S.C. § 119
from Japanese Patent Application No. 2014-036733 filed on
Feb. 27, 2014. The entire subject matter of the application 1s
incorporated herein by reference.

BACKGROUND

Technical Field

The present disclosures relate a data management system
configure to manage data extracted from receipts, a data
management server for such a data management system, and
non-transitory computer readable medium storing a data
management program for such a data management server.

Related Art

Conventionally, there has been known a data management
system designed to manage data extracted from receipts. In
an 1llustrative conventional system, an 1image of a receipt
captured by a scanner or a digital camera 1s analyzed and
text data 1s generated. Then, from the text data, expense data
1s extracted, which 1s input to an expense report. The
expense report 1s revised and/or additional data 1s added to
the expense report. The expense report 1s revised or addi-
tional data 1s added to the expense report by the user,
depending on necessity, and then the revised/modified
expense report 1s stored.

SUMMARY

According to aspects of the disclosures, there 1s provided
a non-transitory computer-readable medium storing com-
puter-readable instructions. The instructions, when executed
by a processor of a server configured to be connected to a
network, performs processes including an obtaining opera-
tion obtaining expense data from a terminal device which 1s
connected via the network, the expense data including at
least specific user 1dentification information, 1mage data and
receipt information data, the specific user identification
information identifying a specific user, the image data
representing an 1mage of a receipt, the receipt information
data representing letters and characters included in the
image data, the specific user identification information being
user 1dentification information identifying a user, a first
storing operation storing, in a first storage, the specific user
ID, the 1image data, the receipt information data and expense
identification information in association with each other, the
specific user ID, the image data, the receipt information data
being included 1n the expense data obtained in the obtaining
operation, the expense identification information 1dentifying
the expense data, a service 1dentifying operation identifying
service 1dentification information which is stored 1n a second
storage and associated with the specific user 1D, the second
storage being configured to store service information, the
service mformation including at least service identification
information and the user identification information 1 asso-
ciation with each other, the service information being used
for a series of data processing regarding a specific business
process, the service identification information identifying
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the service information, and a second storing operation
storing, 1n the first storage, the service identification infor-
mation and the expense identification mnformation in asso-
ciation with each other, the service identification informa-
tion being identified 1n the service identifying operation, and
the expense 1dentification information being associated with
the specific user identification information.

According to aspects of the disclosures, there 1s provided
a data management system including a terminal device and
a data management server, the terminal device being con-
figured such that an 1mage scanner i1s connectable, the
terminal device and the data management server being
connected via a network. the terminal device having a first
processor which 1s configured to execute an obtaining opera-
tion obtaining 1mage data representing a receipt from the
scanner, an extracting operation extracting characters
included 1n the image data, a creating operation creating
receipt information data representing the extracted charac-
ters, and a transmitting operation transmitting expense data
including at least specific user identification information
identifying a user, the image data, and the receipt informa-
tion data, to the data management server via the network.
Further, the data management server having a second pro-
cessor configure to execute a recerving operation receiving
the expense data from the terminal device via the network,
a first storing operation storing, 1n a first storage, the specific
user 1D, the image data, the receipt mnformation data and
expense 1dentification information in association with each
other, the specific user ID, the image data, the receipt
information data being included 1n the expense data obtained
in the receiving operation, the expense i1dentification infor-
mation identifying the expense data, a service identifying
operation 1denfifying service identification information
which 1s stored in a second storage and associated with the
specific user ID stored in the first storage, the second storage
being configured to store the service information, the service
information including at least service identification infor-
mation and the user identification information, the service
identification information being the service mformation to
be used for a series of data processing regarding a specific
business process, the service identification mnformation 1den-
tifying the service information, and a second storing opera-
tion storing, in the first storage, the service identification
information and the expense identification information 1in
association with each other, the service identification infor-
mation being 1dentified 1n the service 1dentifying operation,
and the expense 1dentification information being associated
with the specific user i1dentification information.

According to aspects of the disclosures, there 1s provided
a data management server configured to be connected to a
network. The data management server has a processor, a first
storage configured to store data, a second storage configured
to store service information used for a series of data pro-
cessing regarding a specific business process, the service
information including at least service identification infor-
mation and user 1dentification information, the service 1den-
tification 1nformation i1dentifying the service information,
and a third storage storing computer-readable instructions
that, when executed by the processor, perform processes
including an obtaiming operation obtaiming expense data
from a terminal device which 1s connected via the network,
the expense data including at least specific user identifica-
tion immformation, image data and receipt information data,
the specific user identification information identifying a
specific user, the 1image data representing an 1mage of a
receipt, the receipt information data representing letters and
characters included 1n the image data, a first storing opera-
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tion storing, in the first storage, the specific user 1D, the
image data, the receipt information data and expense 1den-
tification i1nformation in association with each other, the
specific user ID, the image data, the receipt information data
being included 1n the expense data obtained in the obtaining,
operation, the expense 1dentification information 1dentitying
the expense data, a service 1dentitying operation identifying,
service 1dentification information which 1s stored in the
second storage and associated with the specific user ID, and
a second storing operation storing, in the first storage, the
service 1dentification information and the expense 1dentifi-
cation information 1n association with each other, the service
identification information being identified in the service
identifying operation, and the expense identification infor-
mation being associated with the specific user 1dentification
information.

BRIEF DESCRIPTION OF TH.

L1l

DRAWINGS

FIG. 1 1s a block diagram showing an entire configuration
of a data management system according to an exemplar
embodiment of the present disclosures.

FIG. 2 shows a data structure of a user information DB
(database) according to the illustrative embodiment of the
present disclosure.

FIG. 3 shows a data structure of a service information DB
according to the illustrative embodiment of the present
disclosure.

FI1G. 4 shows a data structure of an expense settlement DB
according to the illustrative embodiment of the present
disclosure.

FIG. 5 shows a data structure of basic information DB
according to the illustrative embodiment of the present
disclosure.

FIG. 6 shows a data structure of specifics information DB
according to the illustrative embodiment of the present
disclosure.

FIG. 7 1s a flowchart illustrating an expense request
process according to the illustrative embodiment of the
present disclosure.

FIG. 8 1s a flowchart illustrating a data management
process according to the illustrative embodiment of the
present disclosure.

FIG. 9 1s an example of a receipt which will be processed
by the data management system according to the illustrative
embodiment of the present disclosure.

FIG. 10 1s an example of a scanming completion screen
according to the illustrative embodiment of the present
disclosure.

FIG. 11 shows an example the basic information accord-
ing to the illustrative embodiment of the present disclosure.

FIG. 12 shows an example of the specifics information
according to the illustrative embodiment of the present
disclosure.

DETAILED DESCRIPTION

There has been known a workilow system in which a
workilow, which 1s a series of data processing regarding a
particular business procedure (e.g., a business trip applica-
tion procedure, an equipment purchase request procedure,
etc.) 1s executed. In such a workflow system, typically,
request data to request for a service according to a worktlow
1s stored 1n association with a corresponding workilow (e.g.,
the request data being stored 1n a storage unit of a server
which 1s to provide the workflow service).
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For registered business procedures such as the business
trip application procedure or the equipment purchase request
procedure, there 1s a case where expenses necessary for
executing the registered procedures (e.g., the business trip
application procedure, the equipment purchase request pro-
cedure and the like) 1s stored as expense data and requests
for such expense data 1s done afterwards.

There has been known a system i1n which such expense
data can be generated automatically based on receipts with
use of an OCR (optical character recognition) technique.
However, in such a conventional system, the generated
expense data 1s not associated with the worktlow, and the
association therebetween should be made manually (1.e., the
expense data should be manually associated with the regis-
tered request data).

In the present disclosure, 1n consideration of the above,
there 1s provided a data management system with which
expense data (1.e., data extracted from receipts) as discussed
above can be automatically associated with a plurality of
pieces ol data (e.g., a plurality of pieces of request data),
respectively. The following disclosures also provide a data
management sever for the data management system, and a
non-transitory computer-readable medium which stores
istructions to be executed by a processor of the data
management server to achieve data management function as
described above.

Hereinatter, referring to the accompanying drawings, a
data management system according to an embodiment of the
disclosures will be described. It 1s noted that the drawings
referred to are used for illustrating illustrative techmical
characteristic features. Configurations illustrated in the
drawings and flowcharts for processes are illustrative ones
and are not mtended for limitation.

Referring to FIG. 1, a data management system 100
according to an illustrative embodiment will be described.
The data management system 100 includes a terminal device
1, an 1mage scanmng device (hereinatter, simply referred to
as a scanner) 2, a management server 3 and service servers
4. The terminal device 1 1s configured to exchange, via the
Internet 8, data and commands with the management server
3 and the service servers 4 connected to a LAN (local area
network) 9 or the service servers 4 connected to the Internet
8. The scanner 2 1s connected to the terminal device 1 via a
cable (not shown).

In response to a user operation, the terminal device 1
registers information read from a receipt with the scanner 2
with the management server 3. The management server 3 1s
connected to a plurality of service servers 4 via the Internet
8 or the LAN 9. Each of the service servers 4 1s configured
to execute a workflow which 1s a series of data processing
regarding a specific business procedure. Examples of such a
workilow include a business trip application procedure for
settling expense for a business trip, and an equipment
purchase request procedure for setting expense for equip-
ment to be purchased. The management server 3 instructs
the service server 4 to execute a workilow based on 1nfor-
mation received from the terminal device 1. By workilows
executed 1n the service servers 4, the user of the terminal
device 1 can receive various services.

The terminal device 1 1s has a CPU (central processing
unmit) 10, a ROM (read only memory) 11, a RAM (random

access memory) 12, an HDD (hard disk drive) 13 and an I/O
(input/output) I'F (interface) 14, which are interconnected
through a bass. The ROM 11 stores programs such as a BIOS
(basic input output system), and initial values and the like.
The RAM 12 1s configured to temporarily store data when
the programs are executed by the CPU 10. The terminal
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device 1 may be a general purpose personal computer except
for storing a dedicated program in the HDD 13 (described
below).

The HDD 13 1s a non-volatile storage device and stores at
least an application program which causes the CPU 10 to
execute an expense request procedure (described later refer-
ring to FIG. 7). The HDD 13 also stores basic information
data 130 and specifics information data 140, which will be
described later. To the input/output I'F 14, an external
communication I/'F 15, a display unit 16 displaying images,
an operation unit 17 including a keyboard and a mouse, and
the scanner 2. The external communication I/F 15 1s used to
connect the terminal device 1 to the Internet 8.

The application programs are compiled in accordance
with the terminal device 1, and stored 1n file servers (not
shown) connected to an external network outside the LAN
8, computer-readable storage media/devices provided to the
management server 3 and the like. The application programs
have been provided, as transitory medium (e.g., transmission
signals) from the file servers and/or management server 3 to
the terminal device 1 through electrical communication lines
of the external network and the LAN 8. Alternatively or
optionally, the application programs may be provided as
being stored 1 a non-transitory recording medium.
Examples of the non-transitory recording medium are opti-
cal, electrical or magnetic recording medium including a
CD-ROM, a DVD-ROM a flash ROM, which can retain data
regardless of a time period for retaining data. When such a
non-transitory recording medium i1s employed, a reading
device (not shown) configured to read data from such a
non-transitory recording medium connected to the terminal
device 1 retrieves application programs.

The CPU 10 stores application programs in the storage
device which 1s readable by the computer provided to the
terminal device 1. According to the illustrative embodiment,
the storage device 1s the HDD 13. However, 1t 1s only an
example, and an EEPROM (electrically erasable program-
mable read only memory) such as an SSD (solid state drive)
or a flash memory, or any device which retains data regard-
less of a time period during which the data 1s retained, may

be used alternatively or optionally.
The management server 3 includes a CPU 30, a ROM 31,

a RAM 32, an HDD 33 and mput/output I'F 34, which are
interconnected through a bus. The ROM 31 stores programs
including BIOS (basic mput/output system) which cause the
management server 3 to operate, and 1mtial values. The
RAM 32 1s configured to temporarily store data when the
programs are executed. The input/output I'F 34 1s connected
to an external communication I’F 35. The external commu-
nication I'F 35 1s configured to connect the management
server 3 to the LAN 9. The management server 3 may be a
general purpose server except for storing a dedicated pro-
gram 1n the HDD 33 (described below).

The HDD 33 stores data management program to cause
the CPU 30 to execute a data management process (de-
scribed later with reference to FIG. 8). The HDD 33 stores
databases (hereinafter, reterred to as DBs) for managing
various types of data. According to the 1llustrative embodi-
ment, as the DB, the HDD 33 has a user information DB 50,
a service information DB 60, an expense settlement DB 70,
a basic information DB 80 and a specifics information DB
90.

The data management program 1s compiled in accordance
with the management server 3, and 1s stored 1n a computer-
readable storage device provided to a file server (not shown)
which 1s connected to an external network of the LAN9. The
data management program has been provided as transitory
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medium (e.g., transmission signals) transmitted from the file
servers to the management server 3 through an electrical
communication network such as the external network and
the LAN 9. Alternatively or optionally, the data management
program may be provided as one stored in a non-transitory
recording medium. Examples of the non-transitory record-
ing medium are optical, electrical or magnetic recording
medium mcluding a CD-ROM, a DVD-ROM, a flash ROM,
and the like, which can retain data regardless of a time
period for retaining data. When such a non-transitory record-
ing medium 1s employed, a reading device (not shown)
configured to read data from such a non-transitory recording
medium connected to the management server 3 retrieves
data management program therefrom.

The CPU 30 stores the data management program in a
storage device which 1s readable by the computer and
provided to the data management server 3. According to the
illustrative embodiment, the storage device 1s the HDD 33.
However, 1t 1s only an example, and an EEPROM (electr-
cally erasable programmable read only memory) such as an
SSD (solid state drive) or a flash memory, or any other
device which retains data regardless of a time period during
which the data 1s to be retained, may be used alternatively
or optionally.

The service servers 4 may be general purpose servers.
Since an electrical configuration of each of the service
servers 4 1s substantially the same as that of the management
server 3, detailed description thereol will be omitted for
brevity. It 1s noted that, in the HDD of each service server
4, programs and data which cause the CPU of the service
server to execute the workflow are stored.

Referring to FIG. 2, the user information DB 50 stored 1n
the HDD 33 of the management server 3 will be described.
In the user information DB 50, a plurality of pieces of user
information related to respective users are stored. According
to the 1llustrative embodiment, the user information includes
a user ID (hereinafter, referred to as U-ID), and individual
information regarding the user. The individual information
includes, for example, a login ID and a password for
accessing the management server 3, a user name, a credit
card number and a bank account number.

Referring to FIG. 3, the service information DB 60 stored
in the HDD 33 of the management server 3 will be
described. In the service information DB 60, the service
information is registered. Before a service 1s provided based
on the workflow, the terminal device 1 registers the service
information with the management server 3 based on the user
operation. The service information includes a service ID
(heremafiter, referred to as an S-1D), the U-ID and a content
of a request. The S-ID 1s information for identifying the
service mformation. The U-ID i1s for identifying the user
who has registered the service. The content of the request 1s
set by the user. The content of the request includes, for
example, as data representing attribute of the service infor-
mation, a purpose of expense, a request period representing
a period during which the expense 1s used and an expected
sum of the expense. FIG. 3 shows an example of the service
information which 1s registered, by the user, regarding a
business trip application process, and includes estimated
data/time of departure and estimated data/time of arrival,
which represent the request period.

Referring to FIG. 4, the expense settlement DB 70 stored
in the HDD 33 of the management server 3 will be
described. In the expense settlement DB 70, the expense
settlement data 1s registered. The expense settlement data
includes expense ID (heremnaftter, referred to as K-ID), the
U-ID, the S-ID and an 1tem related to an entire expense. The
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ID 1s information used to identity individual expense. The
ID included 1n the expense settlement data indicates the
ID of the user who made the expense request. The S-1D
included 1n the expense data indicates the S-ID of the service
information with which the expense settlement data 1is
associated. The 1tem regarding the entire expense 1ncludes,
for example, the sum of expense, attachment of receipts and
the like, and processed in one execution of the workilow. It
1s noted that the sum of expense 1s the sum of the expenses
represented by the receipt data which 1s associated with the
expense settlement data. The 1tem ““attachment of receipts”
represents whether an 1mage of receipt 1s attached to receipt
data which 1s associated with the expense settlement data.
The receipt data 1s data related to the receipt requested by the
user and includes the basic information data and the specii-
ics information data.

Referring to FIG. 5, the basic mnformation DB 80 stored
in the HDD 33 of the management server 3 will be
described. In the basic information DB 80, the basic infor-
mation data 1s registered for each receipt. The basic nfor-
mation data includes receipt basic ID (hereinafter, referred
to as an R-ID), the expense settlement data K-ID, and the
basic items. The R-ID represents information for identifying,
the basic information data. The K-ID included in the basic
information data 1s the K-ID of the expense settlement data
which 1s associated with the basic information data. The
basic items represent outline of the receipt. For example, the
basic items include an expense usage data which 1s, for
example, the date written on the receipt, a company name
which represents an 1ssuer of the receipt, a purpose of the
expense written on the receipt, a method of payment, a total
amount, a number of a credit card used for payment, and
image data of the receipt. It 1s noted that the credit card
number written on the receipt 1s modified such that a part of
digits (e.g., digits except for the last four digits) are replaced
with a specific character so that the entire number cannot be
known from the data. Thus, in such a case, the basic item
includes a credit card number part of which 1s replaced with
specific characters.

Referring to FIG. 6, the specifics DB 90 stored in the
HDD 33 of the management server 3 will be described. The
specifics information DB 90 stores specifics information
data for each unit of products/services written on the receipt.
The specifics information data includes, for example, a
receipt specifics 1D (hereinaftter, referred to an RM-ID), the
K-ID, and 1tems of specifics. The RM-ID 1s information for
identifying individual specifics information data. The K-ID
included in the specifics information data represents the
K-ID of the expense settlement data which 1s associated with
the specifics information data. The 1tems of specifics repre-
sent details of the products/services. For example, the items
specifics include contents of products or services, an 1tem of
expenses and money amount.

Referring to FIG. 7, the expense request process which 1s
one ol the processes executed in the data management
system 100, and particularly 1s executed by the terminal
device 1. The expense request process 1s executed by the
CPU 10 of the terminal device 1 when the application
program therefor stored in the HDD 13 1s invoked. Accord-
ing to the illustrative embodiment, 1t 1s assumed that a
receipt subject to the expense request has been placed on a
scanning position of the scanner 2 before the application
program 1s 1mnvoked.

As shown 1n FIG. 7, when the expense request process 1s
started, the CPU 10 executes an image scanning (S1). For
example, the CPU 10 transmits an image scanning instruc-
tion to the scanner 2. In response to receipt of the image
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scanning instruction, the scanner 2 scans the image of the
receipt which 1s place on the scanning position of the
scanner 2. Then, the scanner 2 transmits data representing
the scanned 1image of the receipt to the CPU 10. The CPU 10
generates 1mage data representing the image of the receipt
based on the data representing the scanned image and
transmitted from the scanner 2. Then, the CPU 10 stores the
generated 1mage data in the RAM 12.

Next, the CPU 10 obtains receipt information data from
the 1mage data of the receipt (S3). The receipt information
data represents characters included 1n the 1mage data of the
receipt. The receipt information data 1s data indicating
information regarding the expense. The receipt information
data includes, as data representing attribution of the receipt
information data, items extracted from receipts (e.g., a shop
name, an address, a commodity item, an expense 1tem, an
amount of money, date and time, a credit card number, and
the like). In S3, similar to a well-known method, the receipt
information data can be collected. It 1s noted that, in S3, the
information data 1s retrieve as 1n a conventional system. An
example of such a conventional system 1s disclosed 1n US
2004/083134, teachings of which are incorporated herein by
reference. That 1s, the CPU 10 obtains characters from the
image data by executing a well-known OCR (optical char-
acter recognition) process by, for example, extracting fea-
tures corresponding to outlines of letters/characters from
images stored in the RAM 12 and comparing the extracted
teatures with reference patterns of letters/characters to deter-
mine letters/characters represented by the extracted features.
Then, the CPU 10 analyzes the extracted letters/characters to
identify the characters related to expenses. Then, the CPU 10
generates receipt information data representing identified
characters, and stores the receipt information data in the
RAM 12.

Next, the CPU 10 transmits instruction to the display unit
16 to display the extracted receipt information data on the
display unit 16 (535). Thus, the user can recognize the receipt
information data displayed on the display unit 16. According
to the illustrative embodiment, the user 1s allowed to edit the
receipt information data displayed on the display unit 16
with use of the operation unmit 17 if necessary. For example,
the CPU 10 may be configured to acquire user input, through
the operation unit 17, to edit the receipt information data.
The user mput to edit the receipt information data which 1s
currently displayed on the display unit 16 may be, for
example, correction of the displayed receipt information
data, addition of a new record of the receipt information
data, deletion of the displayed receipt information data, and
the like. Depending on content of the edition of the receipt
information data mput through the operation unit 17, the
CPU 10 updates the receipt information data stored in the
RAM 12.

In S7, the CPU 10 determines whether a data transmission
instruction 1s received. For example, when there 1s a user
input of the data transmaission 1nstruction through the opera-
tion unit 17, the CPU 10 determines that there 1s a data
transmission mstruction (S7: YES). In this case, the CPU 10
proceeds to S11. When the data transmission 1nstruction 1s
not recerved (S7: NO), the CPU 10 determines whether there
1s an optional scanning instruction (59). For example, when
the CPU 10 receives the user mput of optional scanming
instruction, the CPU 10 determines that the optional scan-
ning instruction has been received (59: YES).

For example, when a plurality of pieces of receipts subject
to request for expense includes an unprocessed receipt, the
user may place the unprocessed receipt on the scannming
position of the scanner 2 and mputs the additional scanning
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instruction. The unprocessed receipt 1s a receipt of which
image has not been scanned yet. When there 1s the additional
scanning instruction (S9: YES), the CPU 10 returns to S1.
With this control, for each of the unprocessed receipts, the
steps S1-S35 will be repeated.

When 1t 1s determined that the data transmission instruc-

tion has been recerved (S87: YES), the CPU 10 obtains
authentication information (S11). The authentication infor-
mation 1s necessary for personal authentication of the user.
According to the 1llustrative embodiment, the authentication
information includes, for example, a login ID and a pass-
word. The CPU 10 may transmit an instruction to the display
unit 16 to display an authentication screen for encouraging,
the user to input the login ID and the password on the display
unit 16. Thereatter, the CPU 10 acquires the user operation
of the operation unit 17 corresponding to the authentication
screen to obtain the login ID and the password.

Next, the CPU 10 transmits the expense data to the

management server 3 through the external communication
I/F 15 (S13). The expense data includes the above-described

receipt data and the authentication data obtained 1n S11. The
receipt data includes the image data of the receipts and
receipt information data stored in the RAM 12 1n S1-SS.
When a plurality of receipts are scanned with the scanner 2
(S9: YES, S1-S5), the expense data includes a plurality of
pieces of receipt information respectively corresponding to
the plurality of receipts. The CPU 10 stores the image data
of the receipts and the receipt information which are
included 1n the expense data transmitted 1 S13 1n the HDD
13.

Next, the CPU 10 determines whether a result of request
1s received, through the external communication I/F 15,
from the management server 3 (S15). The result of request
represents whether the expense data transmitted 1 S13 1s
appropriate or not. When the result of request has been
received (S15: YES), the CPU 10 transmits an instruction to
the display unit 16 to display the received result of request
on the display unit 16 (S17). When the CPU 10 has not
received the result of request (S15: NO), the CPU 10 returns
to S135 and keeps waiting for receipt of the result of request.

After execution of S17, the CPU 10 determines whether
a data synchronization instruction 1s received (S19). For
example, when the CPU 10 receives the data synchroniza-
tion instruction through the operation unit 17, the CPU 10
determines that there 1s the data synchromization instruction
(S19: YES). In such a case, the CPU 10 transmits a syn-
chronization request signal to the management sever 3
through the external communication I'F 15 (S21). The
synchronization request signal 1s a signal to request the
management server 3 for the synchromization data. The
synchronization data 1s the image data of the receipts and the
receipt information data the user requested in the past among,
the data stored 1n the management server 3. It 1s noted that
the CPU 10 may transmit the synchronization request signal
to the management server 3 at specific timings, or the
synchronization request signal may be automatically trans-
mitted with user of a timer (not shown).

Then, the CPU 10 determines whether the synchroniza-
tion data has been received from the management server 3
through the external communication I'F 15 (823). When the
synchronization data has been received (23: YES), the CPU
10 executes a data synchronization process (S235). The data
synchronization process 1s a process of merging synchroni-
zation data received from the management server 3 with the
image data of the receipts and the receipt information stored
in the HDD 13. When the synchronization data has not been
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received (S23: NO), the CPU 10 returns to S23 and keeps
waiting for receipt of the synchronization data.

When there 1s no additional scanning instruction (59:
NO), or there 1s no data synchronization imstruction (S19:
NO), the CPU 10 terminates the expense request process.
After execution of S25, the CPU 10 terminates the expense
request process, too.

Next, a data management process executed by the man-
agement server 3, which 1s one of processes executed in the
data management system 100, will be described referring to
FIG. 8. The data management process 1s continuously
executed by the CPU 30 of the management server 3 1n
accordance with the data management program stored in the
HDD 33.

As shown 1n FIG. 8, 1n the data management process, the
CPU 30 determines whether the expense data 1s received
from the terminal device 1 (S51). When 1t 1s determined that
the expense data has been received (S51: YES), the CPU 30
identifies the U-ID (S53). For example, the CPU 30 refers to
the user information DB 50 (see FIG. 2) and 1dentifies the
U-ID which 1s associated with the authentication informa-
tion (e.g., the login ID and the password) included in the
received expense data.

Next, the CPU 30 creates the expense settlement data
(S55). For example, the CPU 30 identifies the sum of the
expense amount based on the receipt data included in the
expense data. The CPU 30 identifies whether the receipt
(1.., an 1mage of the receipt) 1s attached or not based on
whether 1mage data 1s included 1n the expense data. Then,
based on the above information, the CPU 30 creates the
expense settlement data. The CPU 30 then registers the thus
created expense settlement data with the expense settlement
DB 70 (see FIG. 4). In the expense settlement data stored 1n
the expense settlement DB 70, the K-ID assigned 1n S535, the
U-ID 1dentified 1n S53 and the sum of the expense amount
and the availability of the receipt identified 1n S55 are stored
with being associated with each other. It 1s noted that the
S-1D of the expense settlement data has not been set at this
stage.

Next, the CPU 30 stores the receipt data included 1n the
expense data 1n the HDD 33 (S57). For example, the CPU
33 stores the basic information data 1n the basic information
DB 80 (FIG. 5) and the specifics information data in the
specifics information DB 90 (FIG. 6), based on the receipt
data included 1n the expense data.

In S57, for each piece of receipt data included in the
expense data, the basic information data 1s registered with
the basic information DB 80. In the basic information data,
the R-ID assigned 1in S37, the K-ID assigned in S35, the
basic 1tem and image data of the receipt are stored with
being associated with each other. It 1s noted that the basic
item of the receipt 1s set based on a plurality of pieces of
receipt information corresponding to one sheet of the
receipt. The 1mage data of the receipt 1s the image data
included 1n the receipt data.

In S57, for each umt of products or services included 1n
the receipt data, the specifics information data 1s registered
with the specifics mformation DB 90. The specifics infor-
mation data registered with the specifics information DB 90
contains the RM-ID assigned 1n S57, the K-ID assigned 1n
S55, and the specific items of the receipt, which are asso-
ciated with each other. Each 1tem of the specific items of the
receipt 1s set based on one piece of receipt information
corresponding to one unit of products or services.

Next, the CPU 30 determines whether target service
information 1s available (539). The target service informa-
tion 1s service mformation to which the expense settlement
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data created 1n S53 1s to be associated. For example, the
CPU 30 compares the U-ID i1dentified in SS3 with the item

of “U-ID” of the service mformation DB 60 (FIG. 3) to
execute determination 1n S59. The target service information
1s the service information including the U-ID which 1s

identified 1 S53. When the service mformation including
the U-ID identified 1n S53 has been registered with the

service information DB 60 (FIG. 3), the CPU 30 determines
that the target service information i1s available (S39: YES).

When 1t 1s determined that the target service information
1s available (58359: YES), the CPU 30 determines whether the
date of expense 1s within a request period (S61). For
example, the CPU 30 identifies all the dates of expenses
included in the receipt data stored 1n S57. That 1s, the CPU
30 1dentifies dates of expenses 1n the R-ID associated with
the K-ID assigned in S55. Then, the CPU 30 refers to the
service mformation DB 60 to identify the request period of
the target service information. When all the 1dentified dates
of expenses areca within the request period, the CPU 30
determines that the dates of expenses are within the request
period (S61: YES).

In this case, the CPU 40 associates the various pieces of
data stored in the HDD 33 with the target service informa-
tion (S63). For example, the CPU 30 refers to the service
information DB 60 to identify the S-ID of the target service
information. Then, the CPU 30 stores the identified S-ID 1n
the expense settlement DB 70 with associating the same
with the expense settlement data corresponding to the K-1D
assigned 1 S55 and registered in the expense settlement DB
70. With this configuration, the target service information 1s
indirectly associated with the basic information data of the
basic information DB 80 and the specific information data of
the specifics mformation DB 90 via the expense settlement
data.

Next, the CPU 30 determines whether credit information
1s available (S65). When the target service information 1s not
available (559: NO), or the date of expense 1s not within the
request period (561: NO), the CPU 30 executes S65. For
example, when a credit card number 1s set, 1n the basic
information DB 80, to the basic information data corre-
sponding to the R-ID assigned in S57, the CPU 30 deter-
mines that the credit information 1s available (S65: YES).

In this case, the CPU 30 further determines whether
authentication of credit information 1s OK (S67). For
example, referring to the user information DB 50, the CPU
30 1dentifies the credit card number associated with the U-1ID
identified in S53. When the identified credit card number
coincides with the credit card number of the basic informa-
tion data, the CPU 30 determines that the authentication of
the credit information 1s OK (567: YES). It 1s noted that,
when a part of the credit card number of the basic informa-
tion data has been replaced with specific letters/characters,
the CPU 30 may compare a remaining part (non-replaced
part) of the credit card number of the basic information data
with the corresponding part of the credit card number
associated with the U-ID. In this case, the CPU 30 transmits
a result of request representing “completion of request” to
the terminal device 1 via the external communication I/F 35
(S69). When the authentication of the credit information 1s
not OK (S67: NO), the CPU 30 transmuits a result of request
representing “request error” to the terminal device 1 via the
external communication I/F 35 (871). After execution of
S69 or S71, the CPU 30 returns to S51.

When the expense data 1s not received (S51: NO), the
CPU 30 determines whether the synchronization request
signal 1s received from the terminal device 1 (S73). When 1t
1s determined that the synchronization request signal 1is
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received (573: YES), the CPU 30 transmits the synchroni-
zation data to the terminal device 1 via the external com-
munication I’F 35 (875). For example, the CPU 30 identifies
the U-ID as in S53. Then, the CPU 30 refers to the expense
settlement DB 70 to identity K-ID of the expense settlement
data which 1s associated with the identified U-ID. The CPU
30 then obtains the basic information data and the specifics
information data which are associated with the identified
K-ID from the basic iformation DB 80 and the specifics
information DB 90, respectively. Next, the CPU 30 transmuits
the obtained basic information data and the specifics infor-
mation data to the terminal device 1 as the synchromization
data via the external commumnication I'F 35. When the
synchronization request signal 1s not received (573: NO)
after execution of S75, the CPU 30 returns to S51.

When an execution mnstruction of the workflow 1s 1input 1n
the terminal device 1, a WF execution instruction 1s trans-
mitted from the terminal device 1 to the management server
3. The WF execution 1nstruction 1s a command instructing
execution of the workflow, and includes the U-ID of the user
and the S-1D instructed by the user. When the management
server 3 receives the WF execution 1nstruction 1s received,
the CPU 30 obtains the user information associated with the
U-ID of the WF execution instruction. Further, the CPU 30
refers to the service information DB 60 to identity the
service information associated with the S-ID of the WF
execution nstruction.

Next, the CPU 30 obtains the basic information data and
the specifics information data, which are associated with the
S-ID of the identified service information, from the basic
information DB 80 and the specifics information DB 90,
respectively. Then, the CPU 30 determines the service server
4 which 1s capable of executing the worktlow suitable to the
setting contents of the “purpose” of the identified service
information. Then, the CPU 30 transmits the obtained user
information, the basic information data and the specifics
information data to the determined service server 4. Then,
the CPU of the service server 4 executes the worktlow based
on the data received from the management server 3. Then,
the CPU of the service server 4 notifies the result of the
workilow to the terminal device 1.

Next, referring to FIGS. 7 and 9-12, an example of the
expense request process will be described. Firstly, the user
places the receipt 110 as shown 1n FIG. 9 on the scanning
position of the scanner 2. As the user operates the operation
umt 17 to mput an mvoking instruction of an application
program, the application program 1s mnvoked 1n the terminal
device 1. The receipt 110 1s scanned by the scanner 2, and
the receipt information data 1s obtained (51, S3). As shown
in FIG. 10, a scan completion screen 120 1s displayed to
show the obtained receipt information on the display unit 16.

The scanning completion screen 120 includes a basic
display area 121, a specifics display area 122, a data trans-
mission button 123 and an additional scanning button 124.
The CPU 10 displays the basic information data of the
receipt 110 on the basic display area 121 based on the receipt
information obtained from the receipt 110. Further, the CPU
10 displays the specifics mnformation data in the specifics
display area 122 based on the receipt information data
obtained from the receipt 110.

The CPU 10 acquires the data transmission instruction
which 1s mput as the data transmission button 123 1s
operated through the operation unit 17. The CPU 10 acquires
the additional scanming instruction which 1s mput as the
additional scanning button 124 is operated through the
operation umt 17. Further, the CPU 10 acquires an editing
operation of the receipt information which 1s performed as
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the scanming completion button 120 1s operated through the
operation unit 17. According to the illustrative embodiment,
the CPU 10 acquires an operation of inputting “drink with B
company” for the “purpose” of the basic display area 121,
and an operation of mputting the “business meals™ for the
“1tem” of the specifics display area 122.

In the RAM 12, the basic mnformation data 130 (see FIG.
11) and the specifics information data 140 (see FIG. 12) are
stored as the receipt data. As shown 1 FIG. 11, the basic
information data 130 includes a receipt basic ID (heremafter,
abbreviated as “R-1D”) and the basic item and image data of
the corresponding receipt. The R-ID i1s information for
identifving the basic information data 130. The basic infor-
mation data 130 identified by the R-ID of “r0001” 1s the
basic information data corresponding to the receipt 110, and
includes the basic item and 1mage data of the receipt 110. To
the “purpose” and “item” of the basic information data 130
identified by the R-ID of “r0001”, contents which have been
edited on the scanning completion screen 120 are set.

As shown 1n FIG. 12, the specifics information data 140
includes the receipt specifics ID (hereinatter, referred to as
“RM-ID”), R-ID of the associated basic information data
130 and the specifics 1tems of the corresponding receipt. The
RM-ID 1s information for identitying the specifics informa-
tion data 140. The specifics information data 140 1dentified
by the RM-IDs of “rm0001”-“rm0003™ are the specifics
information data corresponding to the receipt 110, and
includes the specifics 1tem of the receipt 110. To the specifics
information data 140 identified by the RM-ID of “rm0001”
to “rm0003”, the R-ID of “r0001” of the basic information
data corresponding to the receipt 110 are set.

According to the illustrative embodiment, after a second
receipt 1s set to the scanner 2 (1.e., placed on the scanming
position of the scanner 2) the CPU 10 acquires the user
input of additional scanming instruction, which 1s input by
the operation of the additional scanning button 124 through
the operation unit 17 (89: YES, S1-55). The basic informa-
tion data 130 (see FIG. 11) 1c entiﬁed by the R-ID of “r0002”
and the specifics information data 140 (see FIG. 12) 1den-
tified by the RM-ID of “rm0004” are the receipt data
corresponding to the second receipt. Further, after a third
receipt 1s set to the scanner 2, by the operation of the
additional scanning button 124 through the operation unit

17, another input of the additional scanning instruction 1s

acquired (S9: YES, S1-S5). The basic information data 130
(see FIG. 11) identified by the R-ID of “r0003” and the
specifics information data 140 (see FIG. 12) identified by the
RM-ID of “rm0005” are the receipt data corresponding to
the third receipt.

Thereafter, as the data transmission button 123 is operated
through the operation unit 17, and the CPU 10 acquires the
input of the data transmission instruction (S7: YES), an
authentication screen (not shown) 1s displayed on the display
unit 16. After the authentication data 1s mput through the
authentication screen (S11), the expense data 1s transmitted
to the management server 3 (513). According to the 1llus-
trative embodiment, the expense data includes the login 1D
of “yamadata” and the password of “snle74b”, and the
receipt data for the three sheets of the receipts. The receipt
data for the three sheets of the receipts includes the three
pieces ol basic information data 130 shown in FIG. 11 and
the five specifics information data 140 shown in FIG. 12.

Next, referring to FIGS. 2-6 and 8, an example of data
management process will be described. In S51, the manage-
ment server 3 receives the above-described expense data.
Then, the CPU 30 identifies user information U-ID of

“U0001” to which the login ID “vamadata”, the password
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“snle/74b” are set based on the user information DB 50
shown 1n FIG. 2 (853). Then, the expense settlement data for
the K-ID of “S0001” 1s created and registered with the
expense settlement DB 70 (S55).

As shown 1n FIG. 4, to the expense settlement data for the
K-ID of “K0001”, the U-ID of “U0001” 1s set. In this
example, the total amount of the sums of the three pieces of
the basic information data 130 (1.e., 33700 JPY) 1s set to the
“Total Money Amount” of the expense settlement data.
Since the three pieces of the basic information data 130
include 1image data of the receipts, respectively, the “Attach-
ment of Receipt” of the expense settlement data identified by
the K-ID of “K0001” 1s set to be “Attached”.

Next, the basic information data 130 included in the
expense data 1s registered with the basic information DB 80
shown 1n FIG. 5 (555). As shown i FIG. 5, R-IDs of
“R0O0017-“R0003” are assigned to the three pieces of the

basic information data 130, respectively, and the K-ID of
“K0001” 1s set. Similarly, as shown 1n FIG. 5, the specifics
information data 140 (FIG. 12) included 1n the expense data
1s registered with the specifics information DB 90 (FIG. 6).
As shown 1n FIG. 6, the RM-IDs of “RMO0001”-“RM0005”
are assigned to the five pieces of the specifics information
data 140, respectively, and the K-ID of “K0001” 1s set.
According to the illustrative embodiment, the service

information including the U-ID of “U0001” 1s registered 1n
the service information DB 60 shown 1n FIG. 3 (859: YES).
Further, each “Date of Expense” of the basic information

data 130 registered with the basic information DB 80 1is

within the request period set to the service information for
the U-ID of “U00017, that 1s within a period from the

“Departure Date/Time” to the “Arrival Date/Time” (S61:

YES). Accordingly, as shown 1n FIG. 4, the S-1ID of “S0001”
set to the service information including the U-ID of

“U0001” 1s set to the expense settlement data identified by

the K-ID of “K0001” (563). With this configuration, the
service mformation including the U-ID of “U0001” 1s asso-

ciated with the basic information data identified by the
R-IDs of “R00017-“R0003”” and with the specifics informa-
tion data identified by the RM-IDs of “RMO0001-

“RMO0005™.

According to the 1llustrative embodiment, the credit card
number 1s set to the basic information data 130 identified by
the R-ID of “R0003” (565: YES). Accordingly, depending
on whether the credit card number of the basic information
data 130 coincides with the credit card number set for the
user information identified by the U-ID of “U0001” (S67),
completion of the request or request error 1s notified to the
terminal device 1 (869 or S71). On the terminal device 1, the
received request result 1s displayed (515 or S17).

When the data synchronization instruction 1s mput to the
terminal device 1, the synchronization request signal 1s
transmitted to the management server 3 (S19: YES, S21). In
the management server 3 which has received the synchro-
nization signal, all pieces of the basic information data and
all pieces of the specifics information data including the
K-ID 1dentifying the expense settlement data to which the
U-ID of “U0001” are obtained from the basic information
DB 80 and the specifics mformation DB 90, respectively.
Then, the synchronization data including the thus obtained
basic mformation data and the specific information data 1s
transmitted to the terminal device 1 (5873: YES, S75). In the
terminal device 1, the recerved synchronization data 1s
merged with the image data of the receipt and the receipt

information stored in the HDD 13 (523, 525). With this




US 10,719,887 B2

15

operation, 1t becomes possible that the user browses all the
pieces of receipt data requested in the past with the terminal
device 1.

According to the illustrative embodiment described
above, when the management server 3 receives the expense
data for the terminal device 1, the management server 3
associates the specific user 1D, the image data of the receipt
and the receipt information included in the expense data
with the expense ID, and store the same 1n the basic
information DB 80 and the specifics imnformation DB 90
(S57). The management server 3 1dentifies the service 1D
associated with the specific user ID and stored in the basic
information DB 80 and the specifics information DB 90
based on the service information DB 60 which stores the
service ID and the user ID (S59). Further, the management
server 3 associates the 1dentified service ID with the expense
ID which 1s associated with the specific user ID and stores

the 1dentified service 1D 1n the basic information DB 80 and
the specifics information DB 90 (S63). That 1s, the identified
service 1D 1s associated with the image data of the receipt
and the receipt information via the expense I1D. Accordingly,
the management server 3 1s capable of automatically asso-
ciating the data extracted from the receipt with the service
information which is registered corresponding to the work-
flow.

The management server 3 stores a plurality of pieces of
receipt information included 1n the expense data 1n the basic
information DB 80 and the specifics information DB 90 1n
association with the common expense ID (S57). Accord-
ingly, the management server 3 1s capable of associating the
plurality of pieces of receipt mformation included in the
expense data with one service mformation via the common
expense 1D.

The management server 3 determines whether attribution
data included 1n the received receipt information correspond
to attribution data included 1n the service information of the
identified service ID (561). When 1t 1s determined that the
attribution of the receipt information corresponds to the
attribution data of the service information, the management
server stores the identified service ID 1n the basic informa-
tion DB 80 and the specifics information DB 90 1n associa-
tion with the expense 1D which 1s associated with the
specific user ID.

For example, when the date and time represented by
date/time data included in the received receipt information 1s
within the period represented by the period data included in
the service information of the identified service ID, the
management server 3 determines that the attribution data of
the receipt information corresponds to the attribution data of
the service information (S61: YES). Accordingly, it 1s pos-
sible that the management server 3 associates the service
information including the period data corresponding to the
date/time data of the receipt information with the receipt
information.

According to the illustrative embodiment, the manage-
ment server 3 1dentifies personal information associated with
the recetved specific user ID based on the user information
DB 50 which stores the user IDs and personal information
in associated manner, and determines whether the personal
information included in the received receipt information
corresponds to the identified personal information (S67).
When the both pieces of the personal information do not
correspond to each other, the management server 3 transmits
an error signal to the terminal device 1 (871). Accordingly,
the management server 3 1s configured to cause the terminal
device 1 to notily an occurrence ol an error when the
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personal information of the receipt information does not
correspond to the personal information of the user informa-
tion DB 50.

When the synchronization request signal 1s received, the
management server 3 retrieves the image data and the
receipt information associated with the user ID included in
the synchronization request signal from the basic informa-
tion DB 80 and the specifics information DB 90 and trans-
mits the retrieved data to the terminal device 1 (S875).
Accordingly, the management server 3 1s capable of causing
the terminal device 1 that has transmitted the synchroniza-
tion request signal to obtain the 1mage data of the receipt and
the receipt information in the past related to the user of the
terminal device 1.

The terminal device 1 obtains the 1mage data of the receipt
from the scanner 2 and generates the receipt information
indicative of the characters included 1in the 1image data (S1,
S3). Further, the terminal device 1 transmits the expense
data which includes at least the specific user 1D, 1image data
and the receipt information to the management server 3
(S13). Accordingly, the user of the terminal device 1 can
request the management server 3 which manages the service
information for the data extracted from the receipt conve-
niently.

The terminal device 1 transmits the synchronization
request signal to the data management server (S21), and
stores the 1mage data and the receipt information received
from the data management server in the HDD 13 (S25).
Accordingly, the terminal device 1 which has transmitted the
synchronization request signal can obtain the image data of
the receipt and the receipt information related to the user of
the terminal device 1 1n the past.

It 1s noted that the present disclosures are not intended to
limit the aspects to the illustrative embodiment as described.
Various modification can be made without departing from
the aspect of the disclosures. For example, according to the
illustrative embodiment, the management server 3 and the
service server 4 are configured to be distinctive servers.
Such a configuration can be modified such that a single
server functions as both the management server 3 and the
service server 4.

The attribution data of the service information (1.e., the
first attribution data) needs not be limited to the data
indicative of a period. For example, the attribution data of
the service information may indicate a purpose, a budget or
the like. Further, the attribution data of the receipt informa-
tion (1.€., the second attribution data) needs not be limited to
data indicative of date/time. For example, the attribution
data of the receipt immformation may be an address, an
product item, an expense item, a price and the like. When the
“expense 1tem” of the received receipt information corre-
sponds to the “purpose” of the service mformation of the
identified service ID, the management server 3 may deter-
mine that the attribution data of the receipt information
corresponds to the attribution data of the service information
(S61: YES).

The CPU 30 develops the program stored in the HDD 33
on the RAM 32, thereby functioning as a processor that
executes the data management process. Instead of the CPU
30, a microcomputer, an ASIC (application specific inte-
grated circuits) or an FPGA (field programmable gate array)
may be employed to serve as the processor. The CPU 10
develops the program stored 1n the HDD 13 on the RAM 12,
thereby functioning as a processor which executes the
expense request process. Similar to the above (1.e., CPU 30),
a microcomputer, an ASIC or an FPGA may be employed to
serve as the processor instead of the CPU 10.
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What 1s claimed 1s:

1. A non-transitory computer-readable medium storing

computer-readable mstructions executable by a processor of

a data management server configured to be connected to a
terminal device via a network, the data management server 3

being connectable to a plurality of service servers, each of

the plurality of service servers including a communication

interface, a controller, and a storage device, each of the
plurality of service servers being a server providing work-
flow services including at least one of a business trip

application process and an expense request process,

wherein:
the data management server comprises:
a communication interface;
a controller connected to the communication interface;
a storage device;
a user information database on the storage device of the
data management server and configured to store a
plurality of pieces of user information, each of the
user information including a U-ID 1dentifying a user
and 1ndividual information corresponding to the
U-1D,
wherein the plurality of pieces of user information
being stored before the data management server
recerves expense data from the terminal device, the
expense data being data necessary for providing the
worktlow services provided by the service server;
a service information database on the storage device of
the data management server and configured to store
a plurality of pieces of service information data, each
of the plurality of pieces of service information data
including an S-ID identifying one of the workilow
services, and the U-ID and content of the request
which corresponds to the S-1D,
wherein:
the service information data 1s stored by the terminal
device belore the data management server
receives the expense data from the terminal
device, the terminal device storing the service
information data based on an operation through a
user interface of the terminal device;

the S-ID included in the service information data
indicates a selected workflow service, which 1s
selected by the operation through the user inter-
face from among the worktlow services;

the content of request 1s information indicating attri-
butes of the service information data and input
through the user interface, the content of request
including at least a purpose of expense, a request
period representing a period during which the
expense 1s used, and an expected sum of the
expense; and

the U-ID included 1n each of the plurality of pieces
of service information data 1s inputted by the
operation input through the user interface and
identifying specific user;

an expense settlement database on the storage device of
the data management server and configured to store
a plurality of pieces of expense settlement data, each
of the plurality of pieces of expense settlement data
including a K-ID identifying one of the plurality of
pieces of expense settlement data and including the
U-ID, the S-ID and an item related to an entire
expense processed in one execution of the workilow
service, the U-ID, the S-1D, and the 1tem correspond-
ing to the K-ID,

wherein:
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the expense settlement data 1s stored 1n the expense
settlement database by the data management
server based on the expense data received from the
terminal device;
the 1tem related to the entire expense processed 1n
one execution of the worktlow service includes at
least a sum of the expense represented by receipt
data, which 1s associated with the expense settle-
ment data;
the U-ID included in the expense settlement data
identifies a user indicated by authentication infor-
mation received with the expense data from the
terminal device; and
the S-ID included 1n the expense settlement data 1s
included 1n the service information data including
the U-ID included 1n the expense settlement data
from among the plurality of pieces of the expense
settlement data;
a basic information database on the storage device of
the data management server and configured to store
a plurality of pieces of basic information data, each
of the plurality of pieces of basic information data
including an R-ID 1dentitying one of the plurality of
pieces of basic information data and including the
K-ID and a basic item corresponding to the R-ID,
wherein:
the basic information data i1s stored i1n the basic
information database by the data management
server based on the expense data recerved from the
terminal device;
the basic item includes at least a date written on a
receipt indicated by the receipt data associated
with the expense settlement data, a purpose of the
expense written on the receipt, a method of pay-
ment and a sum of expenses written on a receipt,
and 1mage data of the receipt created by scanning
the receipt by a scanner of the terminal device; and
the K-ID included in the basic information data
indicates the expense settlement data associated
with the receipt data corresponding to the basic
information data; and
a specific information database on the storage device of
the data management server and configured to store
a plurality of pieces of specific information data,
cach of the plurality of pieces of specific information
data including an RM-ID identifying one of the
plurality of pieces of specific information data and
including the K-ID and an item of a specific infor-
mation data corresponding to the RM-ID,
wherein:
the specific information data is stored 1n the specific
information database by the data management
server based on the expense data received from the
terminal device;
the 1tem of the specific information data includes at
least, for each unit of products or services written
on the receipt indicated by the receipt data asso-
ciated with the specific information data, contents
of products or services, an 1tem of expenses and
money amount; and
the K-ID included 1n the specific information data
indicates the expense settlement data associated
with the receipt data corresponding to the specific
information data; and
wherein the instructions cause, when executed by the
processor, the controller of the data management server
to perform:
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a receiving operation receiving the expense data from

the terminal device at the communication interface
of the data management server via the network;

a registering operation, 1n response to receipt of the

expense data in the recerving operation, 1dentiiying
the U-ID associated with the authentication informa-
tion 1included 1n the expense data referring to the user
information database, i1dentifying the sum of the
expense amount based on the receipt data included 1n
the expense data received 1n the receiving operation,
creating the expense settlement data, registering the
created expense settlement data to the expense settle-
ment database and, based on the receipt data
included 1n the expense data recerved in the receiv-
ing operation, registering the basic information to the
basic mformation database and registering the spe-
cific information data to the specific mformation
database,

wherein:

in the expense settlement data stored 1n the expense
settlement database, the K-ID assigned when the
expense settlement data 1s created, the identified
U-ID 1identified, the identified sum of the expense
amount and the image data included in the
received expense data being associated with each
other and the S-ID being not set;

the basic information data being registered with the
basic information database for each piece of
receipt data included 1n the expense data received
in the receiving operation, in the basic information
database, the R-ID assigned when the basic infor-
mation data is registered, the K-ID assigned when
the expense settlement data 1s created, the basic
item of the receipt indicated by the receipt data
and the 1mage data of the receipt being associated
with each other; and

the specific information data being registered with
the specific information database for each unit of
products or services included in the receipt data
included in the expense data received in the
receiving operation, in the specific immformation
data, the RM-ID assigned when the specific infor-
mation data 1s registered, the K-ID assigned when
the expense settlement data 1s created, and the
specific items ol the receipt indicated by the
receipt data being associated with each other, the
specific 1tems being set based on one piece of
receipt information corresponding to one umt of
products or services;

an 1dentifying operation, in response to the expense

settlement data being registered with the expense
settlement database, the basic information data being
registered with the basic information database and
the specific information data being registered with
the specific information database, 1dentifying target
service 1mformation including the U-ID coinciding
with the U-ID 1dentified as being associated with the
authentication information included in the expense
data received 1n the recelving operation, from among
the plurality of pieces of the service nformation
included 1n the service information database;

a first determining operation, 1n response to the target

service mformation being identified 1n the 1dentify-
ing operation, identifying all dates of expenses
included in the basic information data, which 1s
registered with the basic information database 1n the
registering operation of the R-ID associated with the
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K-ID assigned when the expense settlement data has
created receipt, 1dentifying a request period of the
target service information by referring to the service
information database, and determining that the dates
of expenses are within the request period when all of
the 1dentified dates of expenses are within the request
period;

an S-1D storing operation, in response to determination

that the dates of expenses are within the request
period 1n the first determining operation, identifying
the S-ID of the target service information referring to
the service mnformation database, and storing, 1n the
expense settlement database, the i1dentified S-ID in
association with the expense settlement data which
has been registered in the expense settlement data-
base and corresponds to the K-ID assigned when the
expense settlement data 1s created, thereby the target
service information 1s indirectly associated with the
basic mformation data 1n the basic information data-
base and the specific information data in the specific
information database through the expense settlement
data;

a second determining operation determining that credit

information 1s available when a credit card number 1s
included in the basic information data corresponding,
to the R-ID assigned when the basic information data
1s registered from among the plurality of pieces of
the basic information in the basic information data-

base;

a first transmitting operation, 1n response to determi-

nation that the credit information 1s available in the
second determination operation, identifying user
information associated with the U-ID identified as
being associated with the authentication included 1n
the expense data by referring to the user information
database, 1dentitying the credit card number included
in the i1dentified user information, determining that
authentication 1s OK when the 1dentified credit card
number coincides with a credit card number 1included
in the basic information data corresponding to the
R-ID assigned when the basic information data 1s
registered, determining that authentication 1s not OK
when the 1dentified credit card number does not
coincide with the credit card number included 1n the
basic mformation data corresponding to the R-ID
assigned when the basic information data 1s regis-
tered, transmitting a result of request representing
completion of the request from the communication
interface of the data management server to the ter-
minal device via the network, and transmitting a
result of request representing completion of the
request from the communication interface of the data
management server to the terminal device via the
network when the credit information 1s not available
in the second determining operation,

wherein the terminal device includes a communication

interface, a controller, and a storage device, the
controller being configured to transmit a WF execu-
tion mstruction including the U-ID of a user and the
S-1D designated by the user to the data management
server by the network 1n response to receipt of an
input of an execution instruction of the workilow
service, the WF execution instruction being a com-
mand structing execution of the workilow; and

a server determining operation and a third transmitting

operation, performed by the controller of the data
management server i response to receipt of the WFE
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execution 1nstruction from the terminal device
before the result of request representing completion
of the request 1s transmitted to the terminal device 1n
the first transmitting operation,
wherein the server determining operation includes:
identifying the service information associated with
the S-1D included in the WF execution instruction
referring to the service information database; and
determining a service server which 1s indicated by
the 1dentified service information and 1s capable of
executing the workflow suitable to a purpose for
using the expense from the plurality of service
servers, and
wherein the third transmitting operation includes:
obtaining the user inmformation associated with the
U-ID 1included 1n the WF execution instruction
referring to the user mformation database;
obtaining the basic information data associated with
the S-ID of the 1dentified service information from
the basic information database;
obtaining the specific information data associated
with the S-1D of the 1dentified service information
from the specific information database; and
transmitting the user information obtained from the
user information database, the basic information
obtained from the basic information database and
the specific information data obtained from the
specific information database to the communica-
tion interface of the determined service server
determined by the server determiming operation
via the network 1n order to cause the determined
server to execute the worktflow and to cause the
terminal device to obtain a result of execution of
the workilow.

2. The non-transitory computer-readable medium accord-
ing to claim 1, wherein:

the expense data includes a plurality of pieces of the

receipt data; and

the registering operation registers, 1 the basic informa-

tion database, the plurality of pieces of receipt data and

the K-ID 1n association with each other.

3. The non-transitory computer-readable medium accord-
ing to claim 1, wherein:

the receipt data further includes personal imnformation of

the user:;

the processes further comprise:

a personal information specifying operation speciiying
the personal information associated with the U-ID
referring to the user information database;

a personal information determining operation deter-
mining whether the personal information included 1n
the receipt data corresponds to the specified personal
information which 1s identified by the personal infor-
mation specilying operation; and

an error transmission operation transmitting an error
signal to the terminal device via the network in
response to determination that the personal informa-
tion included 1n the receipt data does not correspond
to the 1dentified personal information by the personal
information determining operation.

4. The non-transitory computer-readable medium accord-
ing to claim 3, wherein the personal information includes at
least information indicative of at least a part of a credit card
number.

5. The non-transitory computer-readable medium accord-
ing to claim 1, wherein the processes further comprise a data
synchronization operation operating, based on receipt of a
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synchronization request signal from the terminal device via
the network, to retrieve the image data and the receipt data
associated with the user mmformation included 1n the syn-
chronization request signal from the basic information data-
base, and to transmuit the retrieved image data and the receipt
data to the terminal device.

6. The data management system according to claim 1,

wherein, 1 response to the target service information

being not identified 1n the i1dentifying operation, the
second processor does not execute the S-ID storing
operation.

7. The data management system according to claim 1,

wherein, 1n response to determination that the dates of

expenses are not within the request period 1n the first
determining operation, the second processor does not
execute the S-ID storing operation.
8. A data management system including a terminal device
and a data management server, the terminal device and the
data management server being connected via a network, the
data management server being connectable to a plurality of
service servers, each ol the plurality of service servers
including a communication interface, a controller, and a
storage device, each of the plurality of service servers being
a server providing worktlow services including at least one
of a business trip application process and an expense request
process,
wherein:
the data management server comprises:
a communication interface;
a controller connected to the communication interface;
a storage device;
a user information database on the storage device of the
data management server and configured to store a
plurality of pieces of user information, each of the
user mformation including a U-ID 1dentifying a user
and individual information corresponding to the
U-1D,
wherein the plurality of pieces of user information
being stored before the data management server
receives expense data from the terminal device, the
expense data being a data necessary for providing the
worktlow services provided by the service server;
a service mformation database on the storage device
and configured to store a plurality of pieces of
service information data, each of the plurality of
pieces of service mformation data including an S-1D
identifying one of the workflow services, and the
U-ID and content of request which correspond to the
S-1D,
wherein:
the service information data 1s stored by the terminal
device belfore the data management server
receives the expense data from the terminal
device, the terminal device storing the service
information data based on an operation through a
user 1nterface of the terminal device;

the S-ID included 1n the service information data
indicates a selected worktlow service which 1s
selected by the operation through the user inter-
face from among the worktlow services;

the content of request 1s information indicating attri-
butes of the service information data and input
through the user interface, the content of request
including at least a purpose of expense, a request
period representing a period during which the
expense 1s used, and an expected sum of the
expense; and
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the U-ID included 1n each of the plurality of pieces
of service information data 1s iputted by the
operation 1nput through the user interface and
identifying specific user;
an expense settlement database on the storage device of >
the data management server and configured to store
a plurality of pieces of expense settlement data, each
of the plurality of pieces of expense settlement data
including a K-ID identifying one of the plurality of
pieces ol expense settlement data and including the
U-ID, the S-ID and an item related to an entire
expense processed 1n one execution of the workflow
service, the U-ID, the S-ID and the item correspond-
ing to the K-ID,
wherein:
the expense settlement data 1s stored 1n the expense
settlement database by the data management
server based on the expense data received from the
terminal device; 20

the 1tem related to the entire expense processed 1n
one execution of the worktlow service includes at
least a sum of the expense represented by receipt
data which 1s associated with the expense settle-
ment data; 25

the U-ID included in the expense settlement data
identifies a user indicated by authentication infor-
mation received with the expense data from the
terminal device; and

the S-ID included 1n the expense settlement data 1s
included 1n the service information data including
the U-ID included 1n the expense settlement data
from among the plurality of pieces of the expense
settlement data;
a basic mnformation database on the storage device of
the data management server and configured to store
a plurality of pieces of basic information data, each
of the plurality of pieces of basic information data
including an R-ID identitying one of the plurality of 49
pieces ol basic mformation data and including the
K-ID and a basic item corresponding to the R-ID,
wherein:
the basic information data i1s stored in the basic
information database by the data management 45
server based on the expense data received from the
terminal device;

the basic item includes at least a date written on a
receipt indicated by the receipt data associated
with the expense settlement data, a purpose of the 50
expense written on the receipt, a method of pay-
ment and a sum of expenses written on a receipt,
and 1mage data of the receipt created by scanning
the receipt by a scanner of the terminal device; and

the K-ID included in the basic information data 55
indicates the expense settlement data associated
with the receipt data corresponding to the basic
information data; and

a specific mnformation database on the storage device of
the data management server and configured to store 60
a plurality of pieces of specific information data,
cach of the plurality of pieces of specific information
data including an RM-ID identifying one of the
plurality of pieces of specific information data and
including the K-ID and an item of a specific infor- 65
mation data corresponding to the RM-ID,

wherein:

10

15

30

35

24

the specific mformation data 1s stored 1n the specific
information database by the data management
server based on the expense data received from the
terminal device,
the 1tem of the specific information data includes at
least, for each unit of products or services written
on the receipt indicated by the receipt data asso-
ciated with the specific information data, contents
of products or services, an item of expenses and
money amount, and
the K-ID included 1n the specific information data
indicates the expense settlement data associated
with the receipt data corresponding to the specific
information data; and
the terminal device comprises the user interface, a dis-
plays and a scanner;
the terminal device registers the service information to the
service information database of the data management
server based on an operation through the user interface
before receiving provision ol the worktlow services
provided from the service server;
the terminal device having a communication interface and

a first processor which 1s configured to execute:

an obtaining operation transmitting an 1image scanning
instruction from the communication interface of the
terminal device to the scanner on which the receipt
1s placed, receiving data indicating a scanning result
of the receipt from the scanner receiving the image
scanning instruction, and obtaining image data rep-
resenting the receipt from the receirved data;

a creating operation, in response to obtaining of the
image data in the obtaining operation, extracting
characters included 1n the image data by executing
an optical character recognition process with respect
to the 1image data, the characters representing at least
one of a shop name, an address, a commodity 1tem,
an expense 1tem, an amount of money, date and time,
or a credit card number, the creating operation cre-
ating receipt information data representing the
extracted characters;

an updating operation, 1n response to creation of the
receipt mnformation data in the creation operation,
displaying the receipt information data on the display
of the terminal device, receiving an edit instruction
instructing to edit the receipt information data
through the user interface of the terminal device, and
updating the receipt information data 1n accordance
with the edit instruction;

an 1nputting operation displaying an authentication
screen for inputting an authentication information
necessary for personal authentication of the user and
acquiring an input of the authentication information
through the user interface; and

a first transmitting operation transmitting expense data
including at least the authentication information
received 1n the inputting operation, the 1mage data
obtained 1n the obtaining operation, and the receipt
information data created in the creating operation
and updated 1n the updating operation, to the data
management server via the network, the data man-
agement server having a second processor config-
ured to execute:

a recerving operation receiving the expense data from
the terminal device via the network:

a registering operation, in response to receipt of the
expense data in the recerving operation, 1dentiiying
the U-ID associated with the authentication informa-
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tion included 1n the expense data referring to the user
information database, i1dentifying the sum of the
expense amount based on the receipt data included 1n
the expense data received 1n the receiving operation,
creating the expense settlement data, registering the
created expense settlement data to the expense settle-
ment database and, based on the receipt data
included 1n the expense data recerved in the receiv-
ing operation, registering the basic information to the
basic information database and registering the spe-
cific information data to the specific imnformation
database,

wherein:

in the expense settlement data stored 1n the expense
settlement database, the K-ID assigned when the
expense settlement data 1s created, the i1dentified
U-ID 1identified, the identified sum of the expense
amount and the image data included in the
received expense data being associated with each
other and the S-ID being not set;

the basic information data being registered with the
basic imformation database for each piece of
receipt data included 1n the expense data received
in the receiving operation, in the basic information
database, the R-ID assigned when the basic infor-
mation data is registered, the K-ID assigned when
the expense settlement data i1s created, the basic
item of the receipt indicated by the receipt data
and the 1mage data of the receipt being associated
with each other; and

the specific information data being registered with
the specific information database for each unit of
products or services included 1n the receipt data
included in the expense data received in the
receiving operation, in the specific information
data, the RM-ID assigned when the specific infor-

mation data is registered, the K-ID assigned when

the expense settlement data 1s created, and the

specific items ol the receipt indicated by the

receipt data being associated with each other, the

specific items being set based on one piece of
receipt information corresponding to one unit of
products or services;

an 1dentifying operation, n response to the expense

settlement data being registered with the expense
settlement database, the basic information data being
registered with the basic information database and
the specific information data being registered with
the specific information database, 1dentifying target
service information including the U-ID coinciding
with the U-ID identified as being associated with the
authentication imformation included in the expense
data received in the receiving operation, from among,
the plurality of pieces of the service information
included 1n the service information database;

a first determining operation, 1n response to the target

service mnformation being identified 1n the 1dentify-
ing operation, identifying all dates of expenses
included in the basic information data, which 1s
registered with the basic information database 1n the
registering operation of the R-ID associated with the
K-ID assigned when the expense settlement data has
created receipt, 1dentifying a request period of the
target service iformation by referring to the service
information database, and determining that the dates
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of expenses are within the request period when all of
the 1dentified dates of expenses are within the request
period;

an S-1D storing operation, in response to determination

that the dates of expenses are within the request
period 1n the first determining operation, identifying
the S-ID of the target service information referring to
the service mnformation database, and storing, 1n the
expense settlement database, the 1dentified S-ID 1n
association with the expense settlement data which
has been registered in the expense settlement data-
base and corresponds to the K-ID assigned when the
expense settlement data 1s created, thereby the target
service mformation 1s indirectly associated with the
basic information data in the basic information data-
base and the specific information data in the specific
information database through the expense settlement
data;

a second determining operation determining that credit

information 1s available when a credit card number 1s
included in the basic information data corresponding,
to the R-ID assigned when the basic information data
1s registered from among the plurality of pieces of
the basic information 1n the basic information data-
base;

a second transmitting operation, in response to deter-

mination that the credit information 1s available 1n
the second determination operation, 1dentifying user
information associated with the U-ID identified as
being associated with the authentication included 1n
the expense data by referring to the user information
database, 1dentitying the credit card number included
in the i1dentified user information, determining that
authentication 1s OK when the 1dentified credit card
number coincides with a credit card number included
in the basic information data corresponding to the
R-ID assigned when the basic imnformation data 1s
registered, determining that authentication 1s not OK
when the i1dentified credit card number does not
coincide with the credit card number 1included 1n the
basic information data corresponding to the R-ID
assigned when the basic information data 1s regis-
tered, transmitting a result of request representing
completion of the request from the communication
interface of the data management server to the ter-
minal device via the network, and transmitting a
result of request representing completion of the
request from the communication interface of the data
management server to the terminal device via the
network when the credit information 1s not available
in the second determining operation,

wherein the terminal device 1s configured to transmit a

WF execution instruction including the U-ID of a
user and the S-ID designated by the user to the data
management server by the network in response to
receipt of an mput of an execution nstruction of the
workflow service, the WF execution instruction
being a command instructing execution of the work-
flow; and

a server determining operation and a third transmitting

operation, performed by the controller of the data
management server i response to receipt of the WFE
execution instruction Ifrom the terminal device
belfore the result of request representing completion
of the request 1s transmitted from the communication
interface of the data management server to the ter-
minal device 1n the second transmitting operation,



US 10,719,887 B2

27

wherein the server determining operation includes:
identitying the service information associated with
the S-ID 1ncluded 1n the WF execution instruction
referring to the service information database; and
determining a service server which 1s indicated by
the 1dentified service information and 1s capable of
executing the workflow suitable to a purpose for
using the expense from the plurality of service
servers; and
wherein the third transmitting operation includes:
obtaining the user information associated with the
U-ID 1included in the WF execution instruction
referring to the user information database;
obtaining the basic mnformation data associated with
the S-1ID of the identified service information from
the basic information database;
obtaining the specific information data associated
with the S-ID of the 1dentified service information
from the specific information database; and
transmitting the user information obtained from the
user information database, the basic information
obtained from the basic information database and
the specific information data obtained from the
specific information database to the communica-
tion interface of the determined service server
determined by the server determining operation
via the network in order to cause the determined
server to execute the worktlow and to cause the
terminal device to obtain a result of execution of
the workflow.

9. The data management system according to claim 8,
wherein:

the first processor 1s configured to further execute:

a signal transmitting operation transmitting a synchro-
nization request signal including the user informa-
tion to the data management server via the network;
and

based on receipt of the image data and the receipt
information data from the data management server
via the network, a data storing operation storing the
recetved 1mage data and the received receipt infor-
mation data 1n a storage of the terminal device,

the second processor 1s configured to further execute:

based on receipt of a synchronization request signal
from the terminal device wvia the network, a data
synchronization operation operating to retrieve the
image data and the receipt data associated with the
user information included in the synchronization
request signal from the basic information database,
and transmit the retrieved image data and the receipt
data to the terminal device.

10. The data management system according to claim 8,
wherein the data management server comprises the service
SErver.

11. The data management system according to claim 8,
wherein the result of execution of the worktlow indicates
money amount data for respective receipts and money
amount data for respective expense items.

12. The data management system according to claim 8,
wherein, 1n response to a user request at the terminal device,
the data management server 1s configured to provide past
data indicating the result of execution of the workilow.

13. The data management system according to claim 8,

wherein, 1n response to the target service information

being not identified 1n the i1dentitying operation, the
second processor does not execute the S-ID storing
operation.
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14. The data management system according to claim 8,
wherein, 1n response to determination that the dates of
expenses are not within the request period 1n the first
determining operation, the second processor does not
execute the S-1ID storing operation.
15. A data management server configured to be connected
to a terminal device via a network, the data management
server being connectable to a plurality of service servers,
cach of the plurality of service servers including a commu-
nication interface, a controller, and a storage device, each of
the plurality of service servers being a server providing
workilow services including at least one of a business trip
application process and an expense request process, wherein
the data management server comprises:
a communication interface:
a controller connected to the communication interface;
a storage device;
a user information database on the storage device of the
data management server and configured to store a
plurality of pieces of user information, each of the user
information including a U-ID identifying a user and
individual information corresponding to the U-ID,
wherein the plurality of pieces of user information being
stored before the data management server receives
expense data from the terminal device, the expense data
being a data necessary for providing the worktlow
services provided by the service server; and
a service mformation database on the storage device of
the data management server and configured to store a
plurality of pieces of service information data, each of
the plurality of pieces of service information data
including an S-ID identifying one of the worktlow
services, and the U-ID and content of request which
correspond to the S-1D,
wherein:
the service information data 1s stored by the terminal
device before the data management server receives
the expense data from the terminal device, the ter-
minal device storing the service imformation data
based on an operation through a user iterface of the
terminal device;

the S-ID included in the service information data
indicates a selected workiflow service which 1s
selected by the operation through the user interface
from among the workflow services;

the content of request 1s information indicating an
attribute of the service mformation data and input
through the user interface, the content of request
including at least a purpose of the expense, a request
period representing a period during which the
expense 1s used, and an expected sum of the expense;
and

the U-ID included in each of the plurality of pieces of
service mnformation data 1s mput by the operation
input through the user interface and 1dentiiying spe-
cific user;

an expense settlement database on the storage device of
the data management server and configured to store a
plurality of pieces of expense settlement data, each of
the plurality of pieces of expense secttlement data
including a K-ID identitying one of the plurality of
pieces of expense settlement data and including the
U-ID, the S-1ID, and an 1tem related to an entire expense
processed 1n one execution of the worktlow service, the
U-ID, the S-ID, and the item corresponding to the
K-1D,

wherein:
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the expense settlement data 1s stored in the expense
settlement database by the data management server
based on the expense data received from the terminal
device;

the 1tem related to the entire expense processed 1n one
execution of the worktlow service includes at least a
sum of the expense represented by receipt data which
1s associated with the expense settlement data;

the U-ID included in the expense settlement data iden-
tifies a user indicated by authentication information
recerved with the expense data from the terminal
device; and

the S-ID included in the expense settlement data 1s
included 1n the service information data including
the U-ID included in the expense settlement data
from among the plurality of pieces of the expense
settlement data;
a basic information database on the storage device of the
data management server and configured to store a
plurality of pieces of basic information data, each of the
plurality of pieces of basic information data including
an R-ID i1dentifying one of the plurality of pieces of
basic information data and including the K-ID and a
basic item corresponding to the R-ID,
wherein:
the basic information data is stored 1n the basic infor-
mation database by the data management server
based on the expense data received from the terminal
device;

the basic item includes at least a date written on a
receipt indicated by the receipt data associated with
the expense settlement data, a purpose of the expense
written on the receipt, a method of payment and a
sum of expenses written on a receipt, and 1image data
of the receipt created by scanning the receipt by a
scanner of the terminal device; and

the K-ID included 1n the basic information data indi-
cates the expense settlement data associated with the
receipt data corresponding to the basic information
data; and

a specific information database on the storage device of
the data management server and configured to store a
plurality of pieces of specific information data, each of
the plurality of pieces of specific information data
including an RM-ID identifying one of the plurality of

pieces ol specific information data and including the

K-ID and an item of a specific information data corre-

sponding to the RM-ID,

wherein:

the specific information data 1s stored 1n the specific
information database by the data management server
based on the expense data received from the terminal
device,

the item of the specific information data includes at
least, for each unit of products/services written on
the receipt indicated by the receipt data associated
with the specific information data, contents of prod-
ucts or services, an item ol expenses, and money
amount, and

the K-ID included in the specific imnformation data
indicates the expense settlement data associated with
the receipt data corresponding to the specific imnfor-
mation data; and

wherein the data management server further comprises a
processor configured to execute:
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a rece1ving operation receiving the expense data at the

communication interface of the data management
server from the terminal device via the network;
registering operation, 1n response to receipt of the
expense data in the receiving operation, 1identifying the
U-ID associated with the authentication information
included in the expense data referring to the user
information database, i1dentifying the sum of the
expense amount based on the receipt data included 1n
the expense data received 1n the receiving operation,
creating the expense settlement data, registering the
created expense settlement data to the expense settle-
ment database and, based on the receipt data included
in the expense data received 1n the receiving operation,
registering the basic information to the basic informa-
tion database and registering the specific information
data to the specific information database,

wherein:

in the expense settlement data stored 1n the expense
settlement database, the K-ID assigned when the
expense settlement data 1s created, the identified
U-ID 1identified, the i1dentified sum of the expense
amount and the image data included 1n the received
expense data being associated with each other and
the S-ID being not set;

the basic information data being registered with the
basic information database for each piece of receipt
data included in the expense data received in the
receiving operation, in the basic information data-
base, the R-ID assigned when the basic information
data 1s registered, the K-ID assigned when the
expense settlement data 1s created, the basic item of
the receipt indicated by the receipt data and the
image data of the receipt being associated with each
other; and

the specific mnformation data being registered with the
specific information database for each unit of prod-
ucts or services mcluded in the receipt data included
in the expense data received 1n the receiving opera-
tion, i the specific information data, the RM-ID
assigned when the specific information data 1s reg-
1stered, the K-ID assigned when the expense settle-
ment data 1s created, and the specific items of the
receipt indicated by the receipt data being associated
with each other, the specific 1tems being set based on
one piece of receipt mformation corresponding to
one unit of products or services;

an 1dentilying operation, in response to the expense

settlement data being registered with the expense settle-
ment database, the basic information data being regis-
tered with the basic information database and the
specific information data being registered with the
specific information database, identitying target service
information including the U-ID coinciding with the
U-ID 1identified as being associated with the authent-
cation information 1included 1in the expense data
received 1n the receiving operation, from among the
plurality of pieces of the service mformation included
in the service information database;

a first determining operation, in response to the target

service mformation being identified 1n the identilying
operation, 1dentifying all dates of expenses included 1n
the basic information data, which 1s registered with the
basic information database 1n the registering operation
of the R-ID associated with the K-ID assigned when the
expense settlement data 1s created receipt, 1dentifying a
request period of the target service information by
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referring to the service information database, and deter-
mining that the dates of expenses are within the request
period when all the 1dentified dates of expenses within
the request period;

an S-ID storing operation, in response to determination
that the dates of expenses are within the request period
in the first determining operation, identifying the S-1D
of the target service information referring to the service
information database, and storing, in the expense settle-
ment database, the identified S-ID in association with
the expense settlement data which has been registered
in the expense settlement database and corresponds to
the K-ID assigned when the expense settlement data 1s
created, thereby the target service information 1s indi-
rectly associated with the basic information data in the
basic information database and the specific information
data 1n the specific information database through the
expense settlement data;

a second determining operation determining that credit
information 1s available when a credit card number 1s
included 1n the basic information data corresponding to
the R-ID assigned when the basic information data 1s
registered from among the plurality of pieces of the
basic information in the basic information database:

a {irst transmitting operation, 1n response to determination
that the credit information 1s available in the second
determination operation, 1dentifying user information
associated with the U-ID identified as being associated
with the authentication included in the expense data by
referring to the user information database, 1dentifying
the credit card number included 1n the i1dentified user
information, determining that authentication 1s OK
when the 1dentified credit card number coincides with
a credit card number 1included 1n the basic information
data corresponding to the R-ID assigned when the basic
information data 1s registered determining that authen-
tication 1s not OK when the idenftified credit card
number does not coincide with the credit card number
included 1n the basic information data corresponding to
the R-ID assigned when the basic information data 1s
registered, transmitting a result of request representing,
completion of the request from the communication
interface of the data management server to the terminal
device via the network and transmitting a result of
request representing completion of the request from the
communication interface of the data management
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server to the terminal device via the network when the
credit information 1s not available in the second deter-
mining operation,

wherein the terminal device 1s configured to transmit a
WF execution instruction including the U-ID of a user
and the S-ID designated by the user to the data man-
agement server by the network 1n response to receipt of
an mput of an execution instruction of the workflow
service, the WF execution instruction being a command
instructing execution of the worktlow; and

a server determiming operation and a third transmitting
operation, performed by the controller of the data

management server in response to receipt of the WFE
execution instruction from the terminal device before
the result of request representing completion of the
request 1s transmitted to the terminal device 1n the first
transmitting operation,

wherein the server determining operation includes:

identifying the service information associated with the
S-1D included 1n the WF execution instruction refer-

ring to the service mformation database; and
determining a service server which 1s indicated by the
identified service information and 1s capable of
executing the workflow suitable to a purpose for
using the expense from the plurality of service
servers; and
wherein the third transmitting operation includes:
obtaining the user information associated with the U-1ID
included in the WF execution instruction referring to
the user information database;
obtaining the basic information data associated with the
S-1D of the identified service information from the
basic information database:
obtaining the specific information data associated with
the S-ID of the 1dentified service information from
the specific information database; and
transmitting the user information obtained from the
user information database, the basic information
obtained from the basic information database and the
specific information data obtained from the specific
information database from the communication inter-
face of the data management server to the deter-
mined service server determined by the server deter-
mimng operation via the network in order to cause
the determined server to execute the worktlow and to
cause the terminal device to obtain a result of execu-
tion of the workftlow.
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